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followed by the presence of motor symptoms that affect the functioning of a person in 
the community. Technology development and implementation of various diagnostic 
and assessment procedures can improve the rehabilitation process of this population. 
IMU sensors have the potential to identify and provide valuable information about 
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shown that the IMU can be used in the evaluation of motion range and amplitude, 
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functioning of an individual with PD, as well as a technology improvement, are just some 
of reasons for the implementation of different tools and systems for assessment of motor 
functions and biomechanical characteristic of the individual.  For an understanding of 
Ǧ ǡ  ǡ     
ȋǡ
ǡǡƬϐǡʹͲͳͷȌǤ
Ideal technological platforms must be simple to use, applicable for everyday clinical 
ǡ   Ǧ ȋ  Ǥǡ ʹͲͳͺȌǤ   
ȋȌ ǡ         ȋ 
ǤǡʹͲͳ͵ȌǡǦǤǡ
and magnetometers, allowing the derivation of movement of various body segments 
ȋǤǡʹͲͳͺȌǤǤǡȋʹͲͳͺȌǡǡ
inertial measurement units, have been widely used to measure the quantity of physical 
activities during daily living in healthy and individuals with movement disorders. 
Monitoring of PD patients, with inertia sensors, is a relevant method for a better 
     ϐ ȋ  Ǥǡ
ʹͲͳ͸ȌǤǡǡ
ȋǤǡ
ʹͲͳͺȌǡ  ǡ Ǧ  ǡ ȋ 
ǤǡʹͲʹͲȌǡ ϐǡ ǡ ǡ ϐǡ
ǡǯȋ0©Ǧ«©ǤǡʹͲͳͺȌǤ
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reticulata and pars compacta, which consist of pigmented neurons that use dopamine 
ȋ©ǡʹͲͲͻȌǤ
   ϐ        
Ǥ
ǡ     ϐ   
has a great impact on motion, therefore the motor activity of every person. Primary 
damage in PD is progressive degeneration and extinction of dopaminergic neurons in 
ȋ©ǡʹͲͲͻȌǤǡ
ǡϐǡ
   ȋͳȌ ȋ

ǡʹͲͳͷȌǤ
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performance, with decreasing amplitude, and losses of rhythm in performance of 
 Ǥ   ǡ  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
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by the appearance of static tremor, which is initially intermittent, asymmetrical, and 
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represents a serious and disabling issue that affects daily life and personal autonomy 
ȋ  Ǥǡ ʹͲͳͷȌǤ 
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 ǡ  
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  Statins 
  Ǥǡ ȋʹͲͳͻȌ     ǡ   
ǣ
ͷȌ Early stageǡ    ǡ      ǡ
decreased left arm swing, arm swing asymmetry, reduced axial rotation, slower 
gait speed, and postural changes.
2)     ǡ    ǡ   
ǡ   ǡ ǡ    
ǡϐǡǤ
3) ǡǡǡǡ
reduced postural control and stability, defragmentation of turns, reduced 
ǡǡ
and severe postural changes and postural control.
Inertial measurement units (IMU) sensors application in movement assessment
Movement, motor behavior, and biomechanical characteristics of the individual for 
ǡǤϐǡ
ǡ
of everyday activities, but also the planning of a rehabilitation plan and program due to the 
presence of various conditions and diseases. In the course of biomechanical analysis, for 
ǡǡǣ
to determine the movement that is the subject of analysis, to enter all details related to the 

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 ǦǤ       ǡ 
gyroscopes are used for measuring angular velocity and rotation angle. Magnetometers 
are used to measure the bearing magnetic direction, as well as angle rotation, thus it can 
ȋǤǡʹͲͳ͵ȌǤ
degrees of freedom, which refers to the type of used sensors and movement, that person 
͵Ǥǡ
total between four and six degrees of freedom, while IMU with three types of sensors 
Ǥ
ȋǤǡʹ Ͳͳ͵ȌǤ
host computer form each sensor, usually via Bluetooth connection, or saved on SD card.




 ϐǡ  ǡ ǡ   ȋ	  Ǥǡ ʹͲͳͺȌǤ  
practice, IMU sensors have begun to be applied for the purpose of motion analysis 
ȋ  Ǥǡ ʹͲͳͺȌ        
implementation of functional activities 
ȋǦ  Ǥǡ ʹͲͳͺȌǡ   
execution, acceleration, orientation and 
    ȋ 
ǤǡʹͲͳ͵ȌǤ
application of these sensors provides 
objective and sensitive indicators of 
movement disability, which may indicate 
     
ȋǤǡʹͲͳͺȌǤ
In order for motion and motor activity 
assessment, all sensors must be placed 
on a body segment, whose characteristics 
will be assessed.  Figure 2. IMU position on arm and leg  
ȋǡʹͲͳ͵ǡǤʹʹȌ
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IMU system could be useful for experts, patients, and for clinicians to support their 
ǡǣǡ
life, and not only in the laboratory, capable for monitoring subject in natural conditions, 
without altering the natural and normal execution of movements and activities, and 
ȋ	Ǥǡʹ ͲͳͺȌǤ
ǡ
the movements and gait of patients with neurologic and orthopedic impairments that 
affect motor control. 
METHOD
ϐ
     Ǥ      
ǣȀǡǡ
Ǥ









synthesis method, and the comparison method.
RESULTS WITH DISCUSSION 
Figure 3. Data collection process
	͵Ǥ	
the aim and the set criteria of this article, ten articles were selected, and all indicated 
to the use of IMU sensors in the assessment of motion and motor characteristics in 
ȋʹȌǤ
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of the measuring could introduce drift in the measurement so this setup parameter has 
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assessment of both the functioning of the upper and lower extremities and the overall 









continuously recorded movement, when they were turned on, and readings included the 
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the median of the time difference between the manual and sensor segmentation was 
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the gyroscope is used as the primary source of orientation information, while the 
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much lower and more inconsistent amplitudes and frequencies. Speeds, amplitudes, 
halts, hesitations, and any decline in amplitude are evaluated. Results of evaluation 
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wearable sensors attached to the hands, arms, and thighs, and trained a machine 
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extremities, as individuals with PD performed a series of common daily activities and 
     ǡ     Ǥǡ ȋʹͲͳͺȌǤ






 Ǥ    ϐ  
yielded the highest mean across participants.
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to quantify the characteristics of persons with PD in comparison with healthy persons. 
Used IMU was consisted from accelerometer, gyroscope and magnetometer. In order 
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arm for examination of postural tremor features. Several parameters were selected 
and calculated from the measured angular velocity and linear acceleration signals for 
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differences between PD patients and control groups were observed in approximated 
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measuring instrumentation in research of previously mentioned group of authors 
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location of sensors used to extract the parameters. Best results were obtained with 
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three type IMU and the optical system was used to determinate eight spatiotemporal 
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trials were used for systems comparison. Parameters, obtained with two systems, 
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and the observation of some gait parameters such as stride length and cadence are 
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assessment of different characteristics of motor behavior, performances and motor 
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persons with PD and other conditions, which can result in severe disability, can have 
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of various conditions and diseases. IMU system represents a promising and viable 
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segments of motor behavior important for performing activities of daily living important 









of various diagnostic and therapeutic procedures, can decrease the percent of persons 
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characteristics can be support in aforementioned process. 
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